Abstract. The agINFRA project focuses on the production of interoperable data in agriculture, starting from the vocabularies and Knowledge Organization Systems (KOSs) used to describe and classify them. In this paper we report on our first steps in the direction of publishing agricultural Linked Open Data (LOD), focusing in particular on germplasm data and soil data, which are still widely missing from the LOD landscape, seemingly because information managers in this field are still not very familiar with LOD practices.
Introduction
agINFRA (www.aginfra.eu) is a co-funded FP7 programme aiming to provide tools and methodologies for creating large networks of agricultural data using grid-and cloud-based technology. One of the outputs of the project will be the publication of the data managed by project partners as Linked Open Data (LOD), to achieve full data interoperability. Project partners contribute various "data sets" 1 , all of which come with some sort of metadata associated, for the purpose of correct data storage and retrieval.
Two fundamental things play a crucial role in data interoperability:
a) The metadata elements needed to describe each individual piece of information in the data sets, and
b) The sets of values for (some of) the metadata elements of above, usually called "controlled vocabularies", or "authority data".
While the former are often referred to as metadata sets, metadata element sets or vocabularies, the latter are often called controlled vocabularies, authority data, value vocabularies or Knowledge Organization Systems (KOSs). However, they both are commonly referred to as "vocabularies" (cf.
[1], [2]). In this paper, we say vocabularies and KOSs, respectively. Independently of the terminology adopted, both types of vocabularies are crucial, and necessary to understand the data. Therefore the first step planned in the agINFRA project was the identification and publication (when necessary) of the vocabularies and KOSs used by the various data owners to describe and classify their data.
The types of resources covered by agINFRA are: bibliographic resources, educational resources, germplasm data, soil data. The analysis performed within the project revealed that these types of resources have different features. On the one hand, bibliographic and educational resources are described by rather homogeneous metadata sets, and also the use of KOSs is rather consistent. On the other hand, for germplasm and soil information, there is quite an important amount of data available, but so far little work has been devoted for its inclusion in the Linked Data cloud. This is why in this paper we focus on germplasm and soil data.
Vocabularies and KOSs for Germplasm Data and Soil Data
By "germplasm" one means the collection of genetic resources for an organism. In the case of plants, it can be a seed or any plant part that can be turned into a whole plant. Germaplasm is collected both to develop new hybrids/varieties/cultivars, and for conservation purposes. In all cases, various pieces of information need to be stored, including the taxonomic name adopted for it and the authority for the species name, its common/commercial names when existing, identifier for the germplasm and for the institution collecting it, the geographical area of origin (e.g. latitude, longitude, altitude), and of course the date of acquisition. Often, the data set also keep track of pedigree, phenotype, chromosomal constitution, breeding institution, biological status of accession, the type of germplasm storage and so on.
As for "soil", there is a wide variety of definitions and interpretations of it, and each database on soil will store different information depending on the type of perspective adopted. For example, agronomists, environmental researchers, geologist, engineers, or water experts typically use different notions of characterizing depths, history, chemical composition and morphological aspects and classifications, as well as sampling methodologies and geographical reference systems. For this reason it is especially important that metadata standards for all these aspects are established and used, and that the possibility for their integration is carefully explored and exploited. For both germplasm and soil data, some metadata standards and KOSs already exist, but few data sets already use them.
